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43.92 mg·kg-1升高到成熟林的51.60 mg·kg-1。两种林分0～10 cm土层中微生物生
物量碳（MBC）平均含量分别为37.31和42.58 mg·kg-1。 
（4）以秋茄中龄林为例，土壤呼吸通量在 2010 年 7 月、10 月和 2011 年 1
月、4 月的日均值分别为 6.18、2.24、0.55 和 0.85 μmolCO2·m
-2·s-1。2010 年 10
月和 2011 年 4 月的土壤呼吸速率日动态表现为单峰型，日 高值出现在 14:00，
低值出现在 00:00；而 2010 年 7 月和 2011 年 1 月的日动态则显示出不同的趋
















线， 大值出现在 7 月， 小值出现在 12 月；这与林地的生态因子（主要是 5 cm
深处土壤温度）有着相似的变化动态；秋茄中龄林土壤呼吸速率和呼吸速率的月
际变化幅度都高于成熟林，其中中龄林和成熟林土壤呼吸速率月际变化幅度分别
为 5.82 和 4.92 μmolCO2·m




吸模型。土壤呼吸速率与气温、5 cm 土温和 10 cm 土温 3 个指标均有较好的指
数关系，其中拟合度 好的是 5 cm 土温，中龄林和成熟林中的 R2 分别为 0.672
和 0.588，基于 5 cm 土温的 Q10 值（温度每升高 10℃，土壤呼吸速率所增加的倍
























The carbon storage and net carbon sequesation of different ages plantations was 
studied at a subtropical Kandelia candel mangrove wetland in Jiulongjiang Estuary. 
The carbon content of organs and soil in tree, litterfall and soil layers was measured, 
and then carbon storage and net carbon sequesation were calculated by carbon content 
and biomass or net productivity of plantations. The diurnal, monthly and seasonal 
dynamics of soil respiration were studied from May 2010 to April 2011 by LI-8100 
Automated Soil CO2 Flux System.  
(1) There were significant difference for carbon content in tree layer (leaf, branch, 
stem, bark and root), litter layer and soil layer of K. candel mangrove at different 
development stages, so the carbon content of different organs. The carbon storage of 
K. candel mangroves increased with forest ages and were 183.31 and 244.45 t·hm-2 in 
middle-aged and mature plantations, respectively. The carbon storage of tree layer in 
middle-aged and mature plantations were 162.45 and 222.95 t·hm-2, respectively. But 
litter layers showed different pattern, the carbon storage were 15.05 and 16.99 t·hm-2, 
respectively. The proportion of tree layer and soil carbon storage in total carbon 
storage increased with forest ages. 
(2) As the main carbon source of the aerial parts of soil respiration, litter is an 
important part of the primary productivity of mangrove ecosystem. There were 
significant difference for litter biomass between different ages and were 10.08 and 
13.02 t·hm-2 in middle-aged and mature plantations, respectively. 60.69% of annual 
litter production was leaf, 23.64% were branch and 8.22% were flower. The peak 
value of litter biomass occurred in May and from July to September with the 
maximum in September. The carbon content of litter in different seasons followed the 
order: summer > spring > autumn > winter.  
(3) DOC Concentration of soil increased with increase of forest ages, and were 
43.92 and 42.58 mg·kg-1 in middle-aged and mature plantation, respectively. The 
average of MBC concentration of soil in 0-10 cm soil layer in middle-aged and 
mature plantation were 37.31 and 42.58 mg·kg-1, respectively. 
(4) The soil respiration of middle-aged plantation in July and October of 2006, 
January and April of 2007 were 6.18、2.24、0.55 and 0.85 μmol CO2·m
-2·s-1. Similar 















April, with the maximum values at 14:00 and the minimum at 00:00. The diurnal 
patterns on 8 July and 15 January were completely different, with the maximum 
values appearing at 08:00 to 10:00 and the minimum at 22:00 and 04:00, respectively. 
The daily mean values of soil respiration were close to the measurements taken at 
08:00. Soil respiration fluctuated with distinct seasonal patterns. The seasonal 
variation was characterized by a mono-peak pattern, with the highest rate (6.18 μmol 
CO2·m
-2·s-1) in July, and the lowest rate (0.36 μmol CO2·m
-2·s-1) in December. The 
monthly dynamics of soil respiration rates were similar, which were also similar with 
meteorological factors (mainly soil temperature at 5 cm depth and water content). The 
change extent of soil respiration rates in middle-aged plantation (5.82 μmol 
CO2·m
-2·s-1) were higher than in mature (4.92 μmol CO2·m
-2·s-1) plantations.  
(5) The factors, which impacted soil respiration rate, were researched from 
temperature and the amount of soil respiration on the basis of modeling by this factor 
was estimated. The relationships between soil respiration rate and temperature, soil 
temperature at 5 cm depth and soil temperature at 10 cm depth were analyzed based 
on multiple regressions. The correlations of them both were power exponent (R = 
aebT). There was the most significant correlation between soil respiration rate and soil 
temperature at 5 cm depth, and R2 were 0.672 and 0.588, Q10 were 3.706 and 2.858 in 
middle-aged and mature plantations, respectively. The result showed that the variation 
of soil respiration in mangrove wetland was mainly controlled by soil temperature, 
and there was no significant correlation between soil respiration and soil water 
content. The daily maximum value of soil respiration occurred around the lowest tide 
time. Therefore, the water level may have an important influence on soil respiration. 
There was no significant correlation between soil respiration and litter fall. 
(6) The net amount of carbon storage was higher middle-aged (18.51 t·hm-2·a-1) 
than in mature plantations (7.01 t·hm-2·a-1), which indicated that the K. candel 
mangrove ecosystem acted as a carbon sink.  
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